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1 .  BACKGKOUND 

S e v e r a l  s e t s  o f  Level  I I I - b  a n a l y s e s  f rom 
t h e  G l o b n l  Weather  E x p e r i m e n t  ( F G G E )  a r e  a v a i l -  
a b l e  f o r  u s e  by t h e  r e s e a r c h  community.  I n  
o r d e r  t o  a s s e s s  t h e  i m p a c t  which  t h e s e  d a t a  s e t s  
may h a v e  had  t o w a r d  e n h a n c i n g  o u r  u n d e r s t a n d i n g  
and  p r e d i c t i o n  of  w e a t h e r  p r o c e s s e s  on v a r y i n g  
s p a c e  .and t i m e  s c a l e s ,  i t ' s  e s s e n t i a l  t o  compare 
them,  b o t h  g l o b a l l y  and r e g i o n a l l y .  A d e t a i l e d  
c o m p a r i s o n  o f  the g l o b a l  c 3 n e r g r t i c n  f o r  SOP-1 
a i i d  SOP-2, b a s e d  on, ECMWF and GFDI. an;$ 1 y s e s  , W.IS 

re<. t*l i t  I y C O I I ~ I I C  ttbd by K i l n ) ;  . I I I~ ' T ~ ~ ~ ~ . ~ l ~ : i  ( 193'1). . 
' 1 1 1 ~  pr,.st 'rit  s t u d y  f o c i r s r s  on d i  I t e r t s n c e s  a n d  
s i i n i l a r i t i r s  be tween ECMWF and G L A  ( G o d d a r d  
La bo r a t o r y  for  .4 t mo s ph e r e  s / NASA ) a n a  1 y s e s a n d  
r t ' s u l t a n t  e n e r g e t i c s  f o r  t h e  g l o b e ,  a s  w e l l  a s  
s p e c i f i c  a r e a s .  The p e r i o d  of i n v e s t i g a t i o n  i s  
10-27 J a n u a r y  1 9 7 9 ,  t h e  r a r l y  p a r t  o f  t h e  f i r s t  
Spcc i : i l  O b s e r v i n g  P e r i o d  (SOP-1) o f  FCGE. Dur- 
i n g  t h e  f i r s t  two wt%<.ks o f  t h i s  p e r i o d ,  b o t h  the  
S o u t h  P a c i f i c  C o n v e r g e n c p  Zone (SPCZ) and South  
A t l a n t i c  C o n v e r g e n c e  Zone (SACZ) w e r e  q u a s i -  
s t a t i o n a r y  p e r s i s t e n t  f e a t u r e s  o f  t h c  S o u t h e r n  
H e m i s p h e r e  c i r c u l a t i o n  p a t t e r n  (Huang a n d  
V i n c e n t ,  1 9 8 3 ) .  Toward t h e  e n d  o f  t h e  s t u d y  
p e r i o d ,  t h e  SPCZ d e c a y e d .  The p u r p o s e  of t h i s  
p a p e r  i s  t o  compare  t h e  e x t e n t  t o  which t h e  
ECHWF and GLA a n a l y s e s  c a p t u r e d  t h e  l e v e l  o f  
e n e r g y  a c t i v i t y  on a g l o b r l l  b a s i s  a n d ,  i n  p a r t i -  
c u l a r ,  i n  t h e  v i c i n i t y  o f  t h e  SPCZ a n d  SACZ. 
Tti is  i s  a c c o m p l i s h e d  t h r o u g h  a p a r t i t i o n i n g  of 
t h c  i 'nergy c o n t e n t s  and c o n v e r s i o n s  i n t o  z o n a l  
a n d  asddy c o m p o n e n t s .  

4 d e t a i l e d  d i s c u s s i o n  o f  t h e  ECMWF d a t q  s e t  
u s e d  i n  t h i s  s t u d y  i s  g i v e n  by V i n c e n t  ( 1 9 8 2 )  
a n d  Huang a n d  V i n c e n t  ( 1 9 8 5 ) .  I n  b r i e f ,  i t  i s  a 
m o d i f i e d  v e r s i o n  o f  t h e  o r i g i n a l  L e v e l  111-b 
a i i ~ l y s e s  a n d  c o n s i s t s  o f  a n a l y z e d  v a l u e s  o f  h o r i -  
z o n t a l  wind c o m p o n e n t s  and g e o p o t e n t i a l  h e i g h t  
a t  m a n d a t o r y  p r e s s u r e  l e v e l s  f rom 1000 t o  1 0 0  mb 
a t  i n c r e m e n t s  o f  5" l a t / l o n .  T e m p e r a t u r e s  have 
b e c n  computed  h y d r o s t a t i c a l l y  f rom t h e  a n a l y z e d  
h r i g h t  f i e l d s  and  v e r t i c a l  p - v e l o c i t i e s  h a v e  
been 0bta in t .d  k i n e m a t i c a l l y  ( w i t h  an O ' B r i e n ,  
1970 a d j u s t m e n t  s c h e m e )  f r o m  t h e  a n a l y z e d  winds.  
The GLA d a t a  s e t  w a s  g r a c i o u s l y  s u p p l i e d  t o  us 

t h r o u g h  t h e  e f f o r t s  o f  D r .  Wayman B a k e r  a n d  h i s  
a s s o c i a t e s  a t  NASA-Goddard. Ihe p o r t i o n  o f  the  
d a t a  u s e d  i n  t h e  p r e s e n t  s t u d y  c o n s i s t s  o f  
o b j e c t i v e l y - a n a l y z e d  v a l u e s  o f  h o r i z o n t a l  wind 
c o m p o n e n t s ,  g e o p o t e n t i a l  h e i g h t ,  t e m p e r a t u r e  and 
v e r t i c a l  m o t i o n s  a t  m a n d a t o r y  p r e s s u r e  l e v e l s  a t  
i n c r e m e n t s  o f  4 "  l a t / 5 "  Ion.  The a n a l y s e s  were 
d e r i v e d  f r o m  t h e  a s s i m i l a t i o n  c y c l e  o f  t h r  GLA 
G e n e r a l  C i r c u l a t i o n  Model (set,  Bakt-r ,  1983 f o r  a 
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d , : t a i l e d  d e s c r i p t i o n ) .  He a l s o  p r e s e n t s  a 
s a m p l e  c o m p a r i s o n  o f  GLA a n d  ECMWF a n a l y s e s  f o r  
tibe N o r t h  P a c i f i c  a t  1200 GMT 19 J a n u a r y  1979.  

The z o n a l  and  e d d y  forms o f  e n e r g y  c o n t e n t s  
and  c o n v e r s i o n s  u s e d  i n  t h i s  s t u d y  o c c u r  i n  Lwo 
f o r m s ,  s p a c e  domain a n d  wave s p e c t r u m .  The 
s p a c e  domain  e q u a t i o n s  a re  s i m i l a r  t o  t h o s e  
g i v e n  by Oort ( 1 9 6 4 )  f o r  t h e  g l o b e  a n d  Brennnn 
and  V i n c e n t  ( 1 9 8 0 )  f o r  a l i m i t e d  r e g i o n .  The 
s p e c t r a l  e n e r g y  e q u n t  i o n s  a r e  t h v  same a s  thosl .  
g i v e n  by Sa1  tzriinn (1957 ,  
z# , i i . i l  wnvv coiirpooi*~lt s Cor w . 2 ~ 1 -  riiimht. t - s ,  n-o : I t i l l  

11=1-15 a r e  c o i i s i d c r ~ ~ d .  h * t n i  Is r t>p , :~r<l i~ ig  ~I I I .  
a p p l i c a t i o n  of  t h e s e  e q u a t i o n s  t o  t h e  large?- 
s c a l e  c i r c u l a t i o n  f e a t u r e s  of t h e  S o u t h e r n  
H e m i s p h e r e ,  b a s e d  on ECMWF a n a l y s e s  for  t h e  
10-27 J a n u a r y  p e r i o d ,  a r e  g i v e n  by Huang a n d  
V i n c e n t  ( 1 9 8 5 ) .  

2 .  RESULTS A N D  IDISCUSSION 

1970)  a n d  o l l l y  t h e  

As n o t r d  i n  t h e  p r e c e d i n g  s e c t i o n ,  b o t h  t h e  
SPCZ 3nd SACZ were d o m i n a n t  f t s a t u r e s  of t h e  
Soritht.rii Hvmi s p h e r e  c i r c u l a t i o n  i n  m i d - J a n m r y  
1979. E v i d r n c e  o f  t h i s  i s  p r e s t x n t e d  i n  F i g .  1 
o f  t i i r  p n p r r  by H u r r e l l ,  Huang and V i n c e n t ,  
which  a p p e a r s  e l s e w h e r e  i n  t h i s  p r e p r i n t  vo lume.  
T h a t  f i g u r < ,  shows o u t g o i n g  longwave  r a d i a t i o n  
(OLR) v a l u e s  a v e r a g e d  f o r  t h e  p e r i o d  10-24 
J a n u a r y  1979. 
Wm-* h a v e  b1.m s h a d e d  s i n c e  t h e y  most l i k e l y  
c o n t a i n  a r eas  o f  d e r p  c o n v e c t i v e  x t i v i t y  a 
l a r g t .  p e r c e n t a g e  o f  t h e  t i m e  ( I l c d d i n g h a u s  and  
i < r \ i e g e r ,  1 9 8 1 ) .  The c l o u d  b a n d s  a s s o c i a t e d  w i t h  
t h e  SPCZ and SACZ c l e a r l y  a r e  t h e  t w o  d o m i n a n t  
f v a t u r e s  i n  t h e  t r o p i c s .  B e c a u s e  of  t h i s  f a c t ,  
o n e  o f  tire main o b j e c t i v e s  of  t h i s  p a p e r  i s  t o  
c o m p a r e  t h e  r e s u l t i n g  a n a l y s r s  and e n e r g ? t i c s  
o b t a i i w d  i n  t h e s e  two c o l t v e r g z n c e  z o n e s  by t h e  
two d a t a  s e t s  of i n t e r e s t .  The o t h e r  m a i n  
o b j e c t i v e  of t h e  p a p e r  is t o  i,xnmine t h e  g l o b a l  
c i r c u l a t i o n  p a t t e r n s  and  r e s u l  t . ? n t  t d n e r g e t i c s ,  
s i n c e  i t  a p p r a r s  t h a t  thr. SPCZ and  SACZ p l a y  a 

major  r o l e  i n  the! g r n e r a l  c i r c u l a t i o n  d u r i n g  t h e  
p e r i o d .  

Low l a t i t u d e  v a l u e s  o f  OLR 5 225 

S e v e r a l  o b s e r v e d  a n d  d e r i v e d  v a r i a b l e s  w e r e  
compared  a t  d i f f e r e n t  p r e s s u r e  l e v e l s  b e t w e e n  
t h e  ECMWF and GLA a n a l y s e s .  T h e s e  i n c l u d e d  h o r i -  
z o n t a l  wind c o m p o n e n t s ,  t e m p e r a t u r e ,  g e o p o t e n -  
t i a l  h e i g h t ,  v e r t i c a l  p - v e l o c i t y ,  v e l o c i t y  p o t r n -  
t i a l ,  s t r e a m l i n e s  a n d  m z a n  sea l e v e l  p r e s s u r e .  
Most o f  t h e  v a r i a b l e s  showed v e r y  good a g r e e m e n t  
f o r  t h e  I 5  day  p e r i o d ,  10-24 J a n u a r y .  I n  p a r t i -  
c u l a r ,  t h e  g l o b a l  p a t t e r n s  o f  mean s e a  l e v e l  
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F i g .  1. Time-avera j icd  t e m p c r c i t u r c  a t  500 mb and v e l o c i t y  p o t e n t i a l  i n  tlic 250-200 mb l a y e r  fo r  10-24 
J a n u a r y  1979.  ECNlJf ( r ipper  p a n e l s )  and CLA ( l o w e r  p a n e l s ) .  

p r e s s u r e ,  t c m p r r . i t u r e  3nd s t r t ~ a m l i u c s  were [assen- 
t i a l l y  i d e n t i c a l ,  b o t h  i n  t h e  l o c a t i o n s  o f  c r n -  
t e r s  of a c t i v i t y  a n d  i n  m a g n i t u d e .  The p a t t e r n s  
o f  t h e  r e m a i n i n g  v a r i a b l e s ,  e x c e p t  f o r  v e r t i c a l  
v e l o c i t y ,  w e r e  n r a r l y  i d e n t i c a l ,  b u t  m a g n i t u d e s  
( b o t h  p o s i t i v e  and  n e g a t i v e  v a l u e s )  o b t a i n e d  
f r o m  GLA a n a l y s e s  were  f r e q u r n t l y  g r e a t e r  t h a n  
t h o s e  o b t a i n e d  f rom ECMWF a n a l y s e s .  T h u s ,  t h r r e  
was a t r n d e n c y  f o r  t h e  GIA c i r c u l a t i o n  t o  be 
mare i n t e n s f ’ .  The v e r t i c a l  v e l o c i t y  p a t t e r n s  
showed t h e  l e a s t  a g r e e m t i n t ,  p a r t i c u l a r l y  i n  mag- 
n i t u d e ;  h o w e v e r ,  t h e  m a j o r  f e a t u r e s  o f  t h e  c i r c u -  
l a t i o n  p a t t e r n  were g e n e r a l l y  t h e  same s i g n .  
Exnmpl+,s o f  t w o  v a r i . ? b l c ~ s ,  t w n p r r : i t u r e  a t  500 mb 
ar id v e l o c i t y  p o t t ’ n t i a l  i n  t l i r  250-200 nib laycar, 
a r e  shown i n  Fig .  1. T h e s o  v a r i a b l e s  were  
s e l e c t e d  f o r  i l l u s t r a t i o n  f o i -  t w o  cpasons. 
t t r s t ,  t h r  temper:ature i r t . p r e s e n t s  an e x a m p l o  of 
v . ’ ry  good agrermr*nt  b e t w < - ( , n  ar inIy: ;cs ,  w h i l e  thv 
agr r tvnr  11 t be twetsn VI .  1 oc i t y p o t e n t  i n  1 pa t t e r  n s  i 5 
somt*what less .  S e c o n d ,  a s  w i l l  be s e e n  l a t e r ,  
tlie c o n v e r s i o n  f rom p o t , - n t i a l  t o  k i n e t i c  e n e r g y  
i s  a s i g n i f i c a n t  one i n  t h e  r n e r g y  c y c l e ,  a n d  
t h i s  c o n v e r s i o n  i s  due t o  a c o r r e l a t i o n  be tween 
t e m p e r a t u r e  and  v e r t i c a l  m o t i o n .  S i n c e  v e l o c i t y  
p o t + n t i a l  i n  t h e  u p p e r  t r o p o s p h e r e  is an  i n d i c a -  
t o r  of  u p p e r  l e v e l  d i v e r g e n c e ,  i t  a l so  i m p l i e s  
t h e  v e r t i c a l  v e l o c i t y  p a t t e r n .  

F i g u r e  1 shows a z o n e  o f  h i g h  mid- 
t r o p o s p h e r i c  t e m p e r a t u r e s  i n  t h e  t r o p i c s  by  both 
a n a l y s e s  w i t h  maximum v a l u e s  o v e r  A f r i c a ,  S o u t h  
A m e r i c a ,  I n d o n e s i a  a n d  t h e  C e n t r a l  P a c i f i c .  O f  
p a r t i c u l a r  n o t e  a r e  t h e  c e n t e r s  o f  w a r m  a i r  
a s s o c i a t e d  w i t h  t h e  SPCZ and SACZ. The p a t t e r n  
of  v e l o c i t y  p o t e n t i a l  shows t h a t  s t r o n g  u p p e r  
l e v e l  d i v e r g e n c e  o c c u r s  i n  t h e  v i c i n i t y  of t h e s e  
w a r m  c o r e  r e g i o n s ,  s u g g e s t i n g  t h a t  t h e r m a l l y -  
d i r e c t  c i r c u l a t i o n s ,  w i t h  warm a i r  r i s i n g ,  a r e  
p r e s e n t  i n  t h e  two c o n v e r g e n c e  z o n e s .  A s  n o t e d  
a b o v e ,  t h e - p a t t e r n s  of a r e  s i m i l a r  b e t w e e n  t h e  
two a n a l y s e s ;  h o w e v e r ,  p e a k  v a l u e s  f r e q u e n t l y  

a r e  g r e a t e r  i n  t h e  G L A  a n a l y s e s ,  which  l e a d s  t o  
s t r o n g e r  g r a d i e n t s  a n d  a more i n t e n s e  c i r c u l a -  
t i o n  f rom t h a t  d a t a  se t .  Also ,  t h e  p a t t e r n  o f ) (  
d e r i v e d  f r o m  GLA i s  n o t  a s  smooth 3s t h a t  
d e r i v e d  f r o m  ECMWF. T h i s  was e v e n  m o r e  e v i d e n t  
i n  t h e  a n a l y s e s  of  v e r t i c a l  m o t i o n  where  t h e  GLA 
f i e l d s  t , x h i b i t e d  a much g r e a t e r  v a r i a b i l i t y  than 
L l iose  p r o d u c e d  by ECMWF, and  c 0 n t a i n t . d  more 
c e n t r r s  of upward a n d  downward m o t i o n ,  a s  w e l l  
a s  g r r a t e r  peak magni tude . ; .  

‘ h e  r e m a i n d e r  of t h e  p a p e r  c o m p a r e s  tlie 
e i i t ’ r g r t i c s  hetwc’rn t h e  two a n a l y s e s .  V e r t i c a l l y -  
i 11 t c K r a  t e d  t ’ i i c ,  r a y  c o n  t e n t s  and  c u n v e r s  i o n s ,  com- 
piito’d by t h e  ~ i ) a ~ ’ t >  d o m a i l  t e c h n i q u e  d e s c r i b e d  
r a r l i e r ,  aria :;tinwn i n  F i g .  2 f o r  t h e  g l o b e ,  
t l i e  Sont l i r rn  I iwnisphere  t r o p i c s ,  and  f o r  t h e  
S P C Z  and SAC2 arp:is. The l a t t e r  two r e g i o n s  a r r  
, ~ t * n [ < ~ t - + d  appr~~xi in .31s . ly  on the r e s p e c t i v e  c t  oud 
I~a i ids  of t h e  SI’CZ and SAC;! a n d  a r e  l o c a t v d  w i t h -  
i n  Lhr S o u t l i r r n  Hemisphrr t .  t r o p i c a l  r e g i o n .  
F i g u r e  2 shows t h a t  t h e  t i m e - a v e r a g e d  g l o b a l  
e n e r g y  c y c l e  i s  e q u a l l y  r t , p r e s c ? n t e d  by e i t h c r  
s e t  of a n a l y s e s .  Ilie main d i f f e r e n c c  b r t w e z n  
t h e  two d a t ?  s e t s  i s  i n  CII ,  t h e  c o n v e r s i o n  f r o m  
AE t o  K E ,  which  i s  d u e  t o  a i r  r i s i n g  i n  r e l a t i v e -  
l y  warm r e g i o n s  n n d / o r  a i r  s i n k i n g  i n  r e l a t i v e l y  
c o l d  r e g i o n s .  A s  i m p l i e d  e a r l i e r ,  t h e  GLA a n a l y -  
s e s  shows a more i n t e n s e  v e r t i c a l  c i r c u l a t i o n .  
I n  t h e  t h r e e  s u b - r e g i o n s  t h e r e  is g e n e r a l l y  good 
a g r e e m e n t  h e t w e e n  t h e  t w o  a n a l y s e s ,  e x c e p t  t h a t  
G L A  v a l u e s  f o r  e d d y  c o n t e n t s ,  AE and  K E ,  a re  
a l w a y s  l a r g e r .  I n  t h e  S o u t h e r n  H e m i s p h e r e  
t r o p i c s  a n d  i n  t h e  SPCZ a r e a ,  CE i s  t h e  o n l y  
i m p o r t a n t  e n e r g y  c o n v e r s i o n ;  t h u s ,  m o s t  o f  the 
r e m a i n i n g  d i s c u s s i o n  w i l l  f o c u s  on t h a t  term. 

F i g u r e  3 shows t i m e  s e r i e s  o f  v e r t i c a l l y -  
i n t e g r a t e d  v a l u e s  o f  e a c h  of t h e  f o u r  e n e r g y  
c o n v e r s i o n s  f o r  t h e  g l o b e  and o f  C E  fo r  t h e  
S o u t h e r n  H e m i s p h e r e  t r o p i c s ,  t h e  SPCZ a r e a  and  
t h e  SACZ a r e a .  Fo r  t h e  g l o b e ,  d a i l y  v a l u e s  o f  
CA and  CK a r e  i n  good a g r c ’ r m r n t ,  bl i t  C E  and  C Z  
a r e  n o t ,  a l t h o u g h  t h e  t r e n d s  of C E  a r e  s i m i l a r .  
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F i g .  2 .  T ime-averaged  e n e r g y  c o n t e n t s  and  con- 
v e r s i o n s  from s p a c c  domain  c , q u a t i o n s  f o r  
10-74 J a n u a r y  1979 .  

Both of t h e s e  c o n v e r s i o n  t e r m s  depend on t h e  
r e l a t i o n s h i p  be tween v e r t i c a l  m o t i o n  a n d  tempera- 
t u r e .  A s  s u g g e s t e d  e a r l i e r ,  i t  seems l i k e l y  
t h a t  t h e  p r i m a r y  r e a s o n  f o r  t h e s e  d i f f e r e n c e s  
l i e s  i n  t h e  v e r t i c a l  m o t i o n  p a t t e r n s  r a t h e r  than 
t h e  t e m p e r a t u r e  p a t t e r n s .  

I n  t h e  t h r e e  s u b - a r e a s ,  v a l u e s  of CA a n d  CK 
f rom b o t h  d a t a  s e t s  (no t  shown)  f o l l o w e d  a s i m i -  
l a r  t r e n d  i n  t i m e  and  w e r e  g e n e r a l l y  s m a l l ,  w i t h  
GLA v a l u e s  b a i n g  s l i g h t l y  g r e a t e r  i n  m a g n i t u d e .  
V a l u e s  of C Z  ( n o t  shown)  showed l i t t l e  agreement  
f rom d a y  t o  d a y ,  a n d  t h o s e  f rom G1.A e x h i b i t e d  
c o n s i d e r a b l y  more day- to-day  v a r i a b i l i t y  t h a n  
t h o s e  f rom ECXWF. However ,  f o r  a r e a s  o f  l i m i t e d  
a r e a l  e x t e n t ,  CZ g e n e r a l l y  i s  n o t  a m e a n i n g f u l  
tt'rm. V a l u e s  o f  CE i n  e a c h  of  t h e  t h r e e  s u b -  
r e g i o n s  show v e r y  little, a g r r e m t ~ n t  on ;I d a i l y  
b a s i s  ( F i g .  3 ) ,  e v e n  though t h e  t i m e - a v e r a g e d  
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I 

IO 12 14 16 18 20 22 24 26 

SH TROPICS 
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JANUARY 1979 

F i g .  3 .  Time s e r i e s  of e n e r g y  c o n v e r s i o n s  f o r  t h e  
g l o b e  ( u p p e r  p a n e l )  and f o r  CE o n l y  f o r  
t h e  S o u t h e r n  H e m i s p h e r e  t r o p i c s  and SPCZ 
a n d  S;\ci?. a r e a s  ( l o w e r  p a n e l ) .  
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v a l u e s  a r e  s i m i l a r  ( F i g .  2 ) .  I n  a l l  r e g i o n s ,  
GLA v a l u e s  art. more v a r i a b l e  i n  t ime .  I t  is 
i m p o r t a n t  t o  n o t e  t h a t  t h e  t r e n d  f o r  t h e  SPCZ 
a r e a  i s  t h e  same a s  t h a t  f o r  t h e  S o u t h e r n  
Hemisphe re  t r o p i c s  by both a n a l y s i s  s chemes .  
T h u s ,  i t  a p p e a r s  t h a t  t h e  SPCZ p l a y s  an  impor- 
t a n t  r o l e  i n  t h e  i n t e n s i t y  of t h e  S o u t h e r n  Hemis- 
p h e r e  t r o p i c a l  c i r c u l a t i o n .  I t  i s  a l s o  s e e n  
t h a t  t h e  g r e a t e s t  d i f f e r e n c e  i n  t r e n d s  between 
t h e  two a n a l y s e s  o c c u r s  i n  t h e  SACZ a r e a .  The 
G U  t r e n d  f o r  t h e  SAC2 is s i m i l a r  t o  t h a t  f o r  
t h e  SPCZ, b u t  much w e a k e r ;  w h e r e a s ,  t h r  ECMWF 
t r e n d s  i n  t h e  SPCZ and SACZ a r e  d i f f e r e n t .  
H e n c e ,  l i t t l e  c a n  be s a i d  a t  t h i s  p o i n t  r e g a r d -  
i n g  t h e  i m p o r t a n c e  o f  t h e  SACZ i n  t h e  S o u t h e r n  
i l e r n i  sphcare t r o p i c a l  b e l t .  

I n  a rt:crnt s t u d y ,  Huang and  V i n c e n t  
( 1 9 8 5 ) ,  u s i n g  ECMWF a n a l y s e s ,  found  t h a t  wave 
number f J u r  ( n = 4 )  made a s i g n i f i c a n t  c o n t r i b u -  
t i o n  t o  t h e  CE c o n v e r s i o n  i n  t h e  S o u t h e r n  H e m i s -  
p h e r e  t r o p i c s  d u r i n g  t h e  p e r i o d ,  10-24 J a n u a r y ,  
when t h e  SPCZ was v e r y  a c t i v e .  S i n c e  b o t h  ana ly -  
s e s  show a h i g h  l e v e l  of e n e r g y  a c t i v i t y  i n  CE 
d u r i n g  t h a t  p e r i o d ,  i t  seems a p p r o p r i a t e  t o  com- 
p a r e  t h e  s p e c t r a l  d i s t r i b u t i o n  of CE by e a c h  
a n . ? l y s i s .  F i g u r e  4 shows s u c h  a con ipa r i son  f o r  
t h e  S o u t h e r n  i t m i s p h e r v  t r o p i c s .  I t  i n  seen 
t h a t  b o t h  a n a l y s e s  e x h i h i t  :i maximum p o s i t i v e  
v a l u e  a t  n=4.  I n  f h a n g  ,and V i n c e n t  ( 1 9 8 5 1 ,  the 
f o u r  wav~ss  were a l i g n t * d  w i t h  t h e  t h r e e  c o n t i -  
n e n t s  and t h e  SPCZ. A s  a n t i L i p a t e d ,  t h e r e  is  
m,)rc v a r i a b i l i t y  i n  tht- spt 'c t rum o b t n i n e d  Cr,m 
CLA d a t a ,  a n d  the G1.A r p s u l  ts show that  a f o r c e d  
c i r c u l a t i o n  o c c u r s  a t  medium (n=5-7 )  and v e r y  
s h o r t  (n=12-14)  w a v e l e n g t h s .  I n  c o n t r a s t ,  t h e  
E C W F  v a l u e s  of CE a r e  p o s i t i v e  f o r  a l l  wave 
numbers .  F i n a l l y ,  b o t h  a n a l y s e s  show t h a t  wave- 
l e n g t h s  s h o r t e r  t!ian a b o u t  4000-5000 km make 
o n l y  a minor  c 0 n t r i b u t i . m  t o  t h e  CE c o n v e r s i o n .  
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